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INTRODUCTION & SUMMARY 

The Methane Recovery from Coalbeds Project (MRCP) Resource Engineering 

Workshop has been held in Denver, Colorado each January since 1978 for the 

purpose of bringing together people involved in the resource delineation 

activities of the project. For the first two years, the emphasis of the 

workshop had been to promote interaction among geotechnical professionals 

directly involved in MRCP resource delineation activities, to provide an 

opportunity to discuss significant progress and identify critical issues and 

problems. This year, invitations were extended to other companies who have 

expressed an interest in developing their own methane recovery and utilization 

programs in an attempt to foster commercial and industrial exploitation of 

the resource, such as gas companies and coal operators. Thus, participants 

at the workshop included representatives from eleven oil and gas operators, 

three coal companies, and three organizations interested in developing 

independent alternative sources. 

At the same time, in order to encourage widespread participation in 

technical discussions, DOE and their integrating contractor, TRW, developed 

a new format for the workshop. The revised format featured the following: 

o An opening meeting, moderated by Mr. Leo A. Schrider, 
Assistant Director of the DOE Morgantown Energy Technology 
Center. Mr. Schrider introduced, in turn: 

- Mr. Jeffrey B. Smith, Assistant Director of the DOE 
Unconventional Gas Recovery (UGR) Program, who briefly 
discussed the UGR program and the goals and objectives 
of the various projects 

- Mr. John R. Duda, Manager of MRCP, who discussed the 
project; its goals and objectives; some of the more 
significant accomplishments in R&D, resource delinea- 
tion, and technology test projects; and future needs. 

o Four separate discussion topics were proposed, and attendees 
were invited to parti 
selection. The four 
were: 

cipate in the discussion of their 
topics, and selected discussion leaders 

- Stimulation - Dr. Harold D. Shoemaker, DOE, Project 
Manager, UGR Drill ing Technology Project 
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- Completion - Mr. Norman F. McGinnis, TRW, Assistant 
Project Manager for Engineering, Coalbed Methane 
Projects 

- Exploration and Testing - Mr. Craig T. Rightmire, 
TRW, Assistant Project Manager for Resource Engineer- 
ing, Coalbed Methane Projects 

- Production Prediction - Mr. Ken Ancell, INTERCOMP, 
Manager of Gas Projects 

m A closing session moderated by Leo Schrider. The session 
consisted of summarization of the individual session by the 
discussion leaders. Since only two people had expressed 
an interest in discussion of well completion, the topic 
was combined with the session on Stimulation and led jointly 
by Harold Shoemaker and Norm McGinnis. 

The 1% day workshop was held at the Holiday Inn (West) in Golden, Colorado 

on January 21 and 22. The closing section was held on the second day in a 

meeting of all the participants. 

The MRCP Resource Delineation Workshop '81 was attended by a total of 

65 representatives from 38 separate organizations or branches of organizations. 

As stated earlier, attendance included representatives from eleven oil and 

gas companies, three coal companies, and three others interested in developing 

their own methane recovery and utilization programs. A roster of the attendees 

compiled from the registration cards, is included on pages 23 through 26. 

The workshop composition, by industry or sector affiliation, was as follows: 

Industry or sector 

Oil and gas 

Coal 

Other CH4 development 

interests 

Industry CH4 research 

support* 

Federal government* 

State government 

Total 

No. of people 

19 

4 

8 

21 

8 

5 

65 

*Includes workshop moderator, discussion leaders and writers. 
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The minutes and the view graphs prepared by the groups and presented by 

the discussion leaders at the closing session on Friday morning, follow 

this section. 

This workshop was not intended to arrive at a concensus on points of 

discussion. Rather, it was intended to foster communication between the 

sponsoring agency, DOE; project participants; and the general public. To 

that end, much of the information obtained at the workshop will be useful in 

planning future MRCP activities in Resource Engineering, Production Technology 

Development. and R&D. The findings of the three individual sessions are 

documented on summary charts starting on page 14 of this document. 

Comments concerning the workshop are invited. Please send written 

comments concerning recommendations for discussion topics, items of concern, 

etc. to: 

Mr. John R. Duda 
Manager, Methane Recovery from Coalbeds Project 
U.S. Department of Energy 
Morgantown Energy Technology Center 
P. 0. Box 880 
Morgantown, WV 26505 
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DOE METHANE RECOVERY FROM COALBEDS PROJECT ' 

Resource Engineering Workshop 

Minutes of the Working Sessions on Stimulation and Well Completion 

Harold Shoemaker, METC and N. F. McGinnis, TRW, Co-Moderators 

The Stimulation and the Well Completion discussion groups were combined, 

due to the fact that only two people had signed up to participate in discussions 

on well completion techniques (state-of-the-art and required additional re- 

search). Harold Shoemaker asked the participants to rise, introduce themselves, 

and briefly state their association and interest or role in methane recovery 

from coalbeds. 

Discussion of various topics was, in each case, initiated by a question 

on a comment from the moderator or one of the other attendees. The questions 

and pertinent discussion are paraphrased in these minutes. 

Question: What are the causes of poor frac results? 

o Lack of understanding of the methane reservoir 

o Lack of understanding of effects of multiple well 
patterns 

o Research in proppant usage is still incomplete 

o In pumping frac fluid, our concerns are with con- 
tainment of the frac but not with the fluid leakoff. 

Question: Do older fractures close out? 

o We do not have data that addresses this problem 
primarily because all of the minethrough operations 
have involved shallow wells. 

Question: How can we tell whether or not a frac has been successful? 

o If flow becomes a concern, injectivity tests should 
be applied 

o Generally, flow of anything is a good sign that 
fracture has been successful. 



Question: Are current computerized fracture design programs adequate for 
coalbed methane? 

o There are no frac design programs for coalbeds 

l Design of coalbed fracs (single- or multi-well) are 
generally dictated by economics. 

Question: How does production from horizontal boreholes (from surface) 
compare with production from fractures vertical wells? 

l Emerald Mines project is one example of horizontal bore- 
holes from the surface. However, we have had no success 
in dewatering it. 

l Current plans are to test the communication between the 
wells in the pattern. 

Question: Has anyone had good experience with frac fluid additives? 
Is this a research need? 

o Additives used to stop leakoffs have also acted as 
a deterrent to flowback, so its use is being avoided 
by some of the well service companies. 

Question: Has anyone tried to determine the effect of water on coal? 

l No. 

Question: What about other fluids? 

l No. 

Question: What is the aim of a frac - do we always want to stay in the 
coal seam? Do we want to frac the roof and/or floor rock? 

o Probably depends on your eventual mining intent. 
If you are going to mine the coal, you would try 
to avoid roof damage. Also, if an aquifer exists 
above the roof rock you would not want to disturb 
it. 

Question: What instrumentation technology do we need to develop to aid in 
applying stimulation treatments? 

o None identified. 

Question: Do we need to do more work in coal geometry? 

o We need to look at in situ stress 

l Analytic and correlation techniques need to be 
developed. A relaxed stress pattern needs to be 
used to do those tests. 
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Question: Gelled frac fluids - what does it really contribute? 

o Experience in breakdown time has not been good 
when compared with other fluids 

o No idea as to what the chemicals are doing to the 
coal. 

Comment: Algas has had significant production from wells of 150 to 200 
feet. 

Summary Comments 

We know a lot about coal but have not transferred the tech- 
nology to the field. For example when service companies 
design coal frac jobs, the computations are based on sand- 
stone or other reservoir rock, rather than on coal. 

On the other hand, we still do not understand coal charac- 
teristics completely, such as its in situ reaction to stress. 

However, adequacy of the technology is not as much a problem, 
as adaptation of the technology developed to real world 
applications. 

The last 90 minutes of the afternoon session were spent in preparing 

the view graphs to be presented by the discussion co-moderators, Harold shoemaker 

and Norm McGinnis, at the closing session. The discussion was not separately 

recorded. 

H. R. Takamatsu 
TRW Energy Engineering Division 
McLean, Virginia 



DOE METHANE RECOVERY FROM COALBEDS PROJECT 

Resource Engineering Workshop 

Minutes of the Working Session on Exploration and Testing 

C. T. Rightmire, TRW, Inc., Moderator 

Morning Session - Exploration 

The session was started with a brief description of the workshop and 

the need to address two primary objectives, The first objective was to 

ascertain the adequacy of the technology used in the exploration and testing 

for coalbed methane, and the second was to address the areas where research 

and development may be needed. 

The general discussion was started by Rightmire with the question of 

what criteria are necessary for site selection for coalbed methane prospects. 

Coal, methane content, production potential, as well as rank and depth should 

be considered important. It was suggested that site selection may be too 

broad to define. A number of questions were raised on this point. The peaks 

in biogenic and thermal processes, trapping mechanisms, hydrodynamics and 

stratigraphy, the origin of the gas, depositional history and fractures were 

suggested as areas where more information was required. One exploration 

strategy suggested was to merge the Tight Sands Project with the coal pro- 

gram as there appears to be many mutual problems. 

The need for a better desorption technique was discussed. A continuous 

monitoring system for gas volume and tests for gas quality and composition 

would be most valuable. European methods and equipment for this may be avail- 

able soon. Some work with chip desorption is being done at the University of 

New Mexico, and a balanced closed system which can measure negative pressure 

has been developed and is in limited use by TRW. Cuttings may also be useful 

for reflectance studies and tied in with the mud logs. 

The usefulness of DST's in coalbed methane evaluation is debatable. Low 

pressures, difficulty in making estimates of gas content, and the lack of 

success, particularly in the east, were some of the problems in utilizing 



this test procedure. Noise and temperature logs were suggested as being more 

pragmatic. 

The value of stimulation for production was questioned. The swelling of 

coal with water, marked in some ranks, is a problem that needs additional 

study. However, the release of residual gas may require some form of stimu- 

lation. 

Afternoon Session 

Exploration 

The afternoon session began with the question of how to set up an 

exploration program. Is there some information or data that can be used to 

convince management that drilling for coalbed methane is a good idea was 

raised as an important priority. The following points were made: 

l Reserve economics and recoverable estimates are not basically 
known. Value of 200 cf/ton with 1,800 tons/acre-foot and 60 
percent recovery have been suggested. Empirical data from 
documented production is lacking. Average values are diffi- 
cult to apply regionally. A data base must be established. 

o A suggestion was made that management should be convinced to 
explore coal that is encountered in deeper target wells. 
Valuable information is presently lost and the potential to 
make money from coal is documented. There is more gas per 
cubic foot in coal than in sandstone. 

With regard to exploration, a number of salient points were made and several 

questions raised. 

o Exploration techniques for coalbed methane are basically the 
same as for oil. An exploration history is lacking, but case 
histories of documented production wells may provide valuable 
information. 

l Exploration strategy must include the gas origin. There is a 
need for an isotope study to help determine the gas origin. 

o It is conceivable there may be two productive horizons, a 
shallow zone and deeper coals (5,000 to 10,000 feet). This 
may require two different approaches and different economic 
assessments. 

o There can be data derived from the reevaluation of old holes 
in an area, and an attempt to do this should be made. 
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The questions raised on exploration were: 

l What are the federal constraints? For example, who owns the gas? 

l Is the 3,000-foot depth limit of the USGS real or arbitrary? 

o What is a realistic fracing depth? 

l Is there interest in degassing for mining or for gas production? 

l What percent of the economics is controlled by the water problem? 

l Is the anticlinal theory applicable? 

Testing 

Discussion on the exploration was terminated and turned toward testing 

procedures that may be applicable to coalbed methane. Interference testing 

for formation permeability, determination of well spacing, and the influence 

of the cleat structure would add considerable information to a data base. 

Drill stem testing can be useful but should incorporate only the seam being 

tested. A well engineered DST may be the best method of gathering informa- 

tion. 

In an exploratory program, standard core desorption should be the first 

test procedure. If the results are good, then other tests should be performed. 

Logging is a good tool, particularly the SP curve for water saturation, and a 

high resistivity for high gas content. 

Summation 

The final hour of the session was devoted to summarizing the discussions 

held during the day. The results of that discussion are: 

Exploration 

o Oil and gas techniques are in part applicable--needs development 
for coal. 

o Borehole geophysical techniques adequate only for locating coal 
zones. 

o Prediction of coal gas content is adequate but needs improvement 
as well as other methods. 

o Develop production data. 

o Coal characterization is inadequate. 
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R&D 

o Is it feasible to develop a wire line technique. 

l Indicators of gas in coal. 

o Calibrated mud log. 

l Accelerate resource delineation program. 

o Need for hard data to show relationship between geology and 
coal gas (more wells). 

Questions 

o How can one relate gas content with productivity? 

J. N. Kirr 
TRW Energy Engineering Division 
McLean, Virginia 
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DOE METHANE RECOVERY FROM COALBED PROJECT . 

Resource Engineering Workshop 

Minutes of Working Session on Production Prediction 

Ken Ancell, INTERCOMP, MODERATOR 

Discussions were conducted in two basic areas: 

1. The conceptual model, and 

2. Input parameters to the model. 

The salient topics of discussion are summarized below. 

The Conceptual Model 

The session was initiated by an informal tutorial discussion of the 

mechanism by which methane is stored in a monomolecular layer on the 

carbon in coal in a state of pressure equilibrium. In a water saturated 

system following reduction of hydrostatic pressure the methane and other 

gases desorb from the coal matrix via a two-phased Darcy flow. The time 

required to desorb gas from the coal is a function of the diffusion co- 

efficient which is a function of the crystal matrix and the area of the 

assumed spherical material. Topics and answers to questions related to 

the conceptual model were: 

o From 60% to 75% of the measured gas can be recovered from coal. 

l Specific gas content is determined by the "direct" method, and 
time required to determine gas content by this method is approxi- 
mately two months. Measurement errors are systematic in that 
any lost gas or mechanical damage to the desorption sample re- 
sults in a lower than in situ indication. The analysis method 
developed by Geochem requires only two days, and results matched 
those obtained by the direct method. 

o Large cores are the preferred coal sample, and in British Columbia 
cores up to six inches in diameter are obtained. 

o In response to a question regarding the energy of desorption, it 
was stated that the effects were very small and are ignored in 
the model. Attendees were advised that the model is described 
in the MRCP Resource Delineation Plan. 
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l In response to questions regarding the effect of other gases on 
transport of methane, 
preferentially. 

it was stated that CO2 displaces methane 
Additionally, other gases are present only in 

small quantities and are ignored in the model. 

o Immobility of water has not been observed. 

o Desorption predictions are based on radial flow. 

Important Parameters 

The most critical parameters effecting transport of methane from the 

coal matrix are: 

o Permeability 

0 Pressures 

a Relative Permeability 

l Sorption isotherm 

l Fracture length 

l Fracture conductivity 

Items and questions related to input parameters were: 

l Great discrepancies between the direct method and adsorption isotherm 
method were discussed. The moderator indicated that the process 
should be reversible and free of hysteresis and that results ob- 
tained via the direct method were probably due to unaccounted for 
lost gas. 

o Gas production is apparently dependent on the lowest permeability. 

l US Steel is currently developing a model that accounts for boundary 
conditions existing at the mine face. 

o In response to questions pertaining to drill stem testing, it was 
stated that the best results are obtained after cleaning and by 
conducting the test in reverse. 

a The pros and cons of using CO2 injection to stimulate methane flow 
was discussed. Limited (laboratory) work has been done on this 
concept. 

o Concern was expressed that chemicals used in stimulation could 
damage the coal chemically. Even though the volume may be insig- 
nificant, coal buyers could be scared off by traces of contaminants. 
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l The concept of directional drilling as an alternative to hydro-' 
fracing was discussed. The DOE has done some work in this area, 
but funding for this work is being eliminated. 

l Verifications or correlations of the model developed under DOE 
contract is very limited. 

8 The attendees concurred with the view that a well pattern is 
much more l'ikely to produce gas than a single well since inter- 
ference between wells is required to increase the cone of de- 
pression. The moderator stated that only the gas inboard of a 
well pattern is drained. 

8 Questions regarding damage of wells by water buildup were ad- 
dressed. No consensus was reached on these concerns. 

l Concerns regarding damage of the mine roof by hydraulic stimu- 
lation were addressed. No consensus was reached on this subject. 

o Empirical prediction techniques were discussed to a very limited 
extent with the moderator indicating they are valid. 

Arnold J. Snygg 
TRW Energy Engineering Division 
McLean, Virginia 
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ALGAS RESOURCES 
1100 202 6th Avenue, SW 
Calgary, Alberta, Canada T2P 4R9 

Dr. Denes Masszi 
Project Consultant 
(403) 231-9846 

Peter J. Proudlock 
Geologist/Engineer 
(403) 231-9185 

AMOCO PRODUCTION COMPANY 
1670 Broadway 
Denver, Colorado 80202 

Tom Hemler 
Geologist 
(303) 830-5442 

Stephen H. Perlman 
Petroleum Geologist 
(303) 830-4613 

Art Rosenboom 
Geologist 
(303) 830-5591 

David Ver Stegg 
Area Geologist 
(303) 830-1501 

BASS ENTERPRISES PRODUCTION CO. 
950 17th Street, Suite 1340 
Denver, Colorado 80201 

L. MacMillan 
Geologist 
(303) 571-1314 

Kim L. Smith 
Production Engineer 
(303) 571-1314 

BITUMINOUS COAL RESEARCH 
350 Hochberg Road 
Pittsburgh, Pennsylvania 15146 

David C. Uhrin 
Project Scientist 
(412) 371-3656 

C.O.G. RESOURCES,.INC. 
306 Aspen Lane 
Golden, Colorado 80401 

K. C. Bowman 
President 
(303) 526-1721 

COLORADO GEOLOGICAL SURVEY 
1313 Sherman Street 
Denver, Colorado 80203 

Donna L. Boreck 
Coal Geologist 
(303) 839-2611 

Bruce S. Kelso 
Geologist 
(303) 839-2611 

L. R. Ladwig 
Chief, Mineral Fuels 
(303) 839-2611 

Carol Tremain 
Geologist 
(303) 839-2611 

COLORADO SCHOOL OF MINES RESEARCH 
INSTITUTE 
P. 0. Box 112 
Golden, Colorado 80401 

Keith Murray 
Exploration Project Manager 
(303) 279-2581 

David W. Oldham 
Geologist 
(303) 279-2581 

Don Peterson 
Geologist 
(303) 279-2581 

Ed Wieland 
Exploration Geologist 
(303) 279-2581 

COLUMBIA GAS SYSTEM 
1600 Dublin Road 
Columbus, Ohio 43215 

John B. Curtis 
Research Engineer 
(614) 486-3681 
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CONOCO INC. 
Route 1, Box 119 
Morgantown, West Virginia 26505 

Ray Mazza 
Sr. Staff Engineer 
(304) 983-2251 

EXXON 
2000 Classen Center-E 
Oklahoma City, Oklahoma 73106 

Robert P. ?ietz 
Geologist 
(405) 523-4364 

EXXON 
Box 120 
Denver, Colorado 

Orin Rosenbaum 
Geologist 
(303) 789-7565 

EXXON COMPANY USA 
P. 0. Box 1600 
Midland, Texas 79702 

J. W. Irving 
Staff Geologist 
(915) 683-0626 

Bert B. Thompson 
Division Staff Engineer 
(915) 683-0484 

HARRIS & ASSOCIATES ENGINEERS 
Box 672 
Laramie, Wyoming 82070 

D. Scott McVicker 
Chemical Engineer 
(307) 745-4371 

INSTITUTE OF GAS TECHNOLOGY 
3424 S. State Street 
Chicago, Illinois 60302 

Mark G. Doherty 
Manager, Unconventional Supply 
(312) 848-3484 

0. P. Funderburk 
Senior Adviser 
(312) 567-5818 
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INTERCOMP INC. 
1201 Dairy Ashford 
Houston, Texas 77079 

Ken Ancell 
Manager, Gas Projects 
(713) 497-8400 

F. Sam Johnson 
Senior Engineer 
(713) 497-8400 

KEMMERER COAL CO. 
Frontier, Wyoming 83121 

D. L. Bayer 
(307) 877-4451 

Bob Pancoast 
Exploration Geologist 

LLNL L-224 
P. 0. Box 808 
Livermore, California 94550 

Merle Hanson 
Program Leader 
(415) 422-3939 

Donald Towse 
Section Leader-Geology 
(415) 422-6438 

MOUNTAIN FUEL RESOURCES 
36 S. State Street, Suite 1540 
Salt Lake City, Utah 84111 

Larry D. Allred 
Research Engineer 
(801) 534-5140 

NORTHWEST ENERGY 
315 East 200 South 
Salt Lake City, Utah 84111 

A. P. Winter 
Manager 
(801) 534-3233 



OCCIDENTAL RESEARCH CORPORATION 
Keen Mountain 
P. 0. Box 86 
Richlands, Virginia 24641 

George Au1 
Research Engineer 
(703) 498-4511 
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